Many ethical issues are posed by public health interventions, including whether they ought to be aimed at improving health across society or reducing specific health inequalities, whether they should be targeted or universal and the issue of which targeting criteria ought to be used. Although abstract theorising about these issues can be useful, it is the application of ethical theory to real cases which will ultimately be of benefit in decision-making.
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Introduction
In the decade since Daniels et al's in-depth analysis of the interface between bioethics and social determinants of inequalities 1 , mainstream bioethics has remained concerned with its focus on clinical medicine and the doctor-patient relationship, with scant attention paid to public health inequalities. The ethical aspects of social determinants of health have largely been neglected, which is perhaps partially due to the fact that addressing health inequalities in terms of social determinants involves interventions outside the 'normal' bioethical sphere of hospitals, clinics, and labs. It has been suggested that reducing health inequalities requires policy changes that go far beyond the sphere of healthcare: "reform efforts to improve health inequalities must be intersectoral and not focused just on the traditional health sector"
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. In this sense, the bioethics of reducing socially determined inequality through policy must cross over into political philosophy to some extent, invoking principles of equality and justice more than is common in traditional medical ethics. This paper will use a specific public health intervention to illuminate the theoretical (and practical) aspects of, and ethical decisions involved in, addressing the social determinants of health inequalities.
Health inequalities can be both in terms of health outcomes and access to health care services -and both follow from socioeconomic inequalities. Kawachi et al. 3 provide a helpful glossary of the terminology in this field, defining health inequalities as the differences in health of individuals and groups most commonly associated (but It is important to first understand the context of these issues and the epidemiology of dental disease. The considerable, continuing burden of dental decay in children in Scotland (and in some other parts of the UK) may not be fully appreciated 4 ; data from NDIP -the National Dental Inspection Programme -show that almost half of Scottish 5-year olds experience significant dental decay 5 . There are stark socioeconomic inequalities underlying this headline -with those from the most deprived communities bearing the greatest burden. In those children who have experienced decay, the average number of decayed (into dentine), missing, and filled teeth per child is nearly 5. Oral health disorders are the most common reason for elective hospital admission (and General Anaesthesia) of children in Scotland, accounting for over 10,000 episodes per year 6 . Registration with dental practitioners of very young childrenwho would benefit most from anticipatory preventive care -is very low, at around 30% 7 with those from more deprived communities less likely to access dental services than those in affluent areas. Childsmile was developed as a response to these socioeconomically determined public health challenges. Figure I shows the percentage of children in Scotland with no obvious dental decay classified by Carstairs deprivation category. (ii) Childsmile Practice is focused on children (and parents) from socioeconomically deprived areas (initially in the west of Scotland). It involves parents of newborn children who are assessed to be at risk of developing tooth decay being referred to the programme by their health visitor. While in the first instance it will focus on infants under three years, it will expand to include children up to 16 years as the programme develops. Additional support is offered via a dental health support worker, who:
facilitates regular attendance at a local dental practice; provides additional dental health advice and information; and links families into other community health improvement initiatives. On attendance at the dental practice trained dental nurses provide toothbrushing instruction, and diet advice. As the child gets older, the dental practice team also provide additional preventive care such as fluoride varnish and fissure sealants.
(iii) Childsmile Nursery / School is a series of further targeted initiatives whereby nursery schools in deprived areas initially in the east of Scotland are involved in additional preventive initiatives in the form of twice yearly fluoride varnish applied to children's teeth by Childsmile teams. These teams comprise dental nurses and dental health support workers. The Childsmile teams also deliver oral health promotion advice.
It is planned that both the Childsmile Nursery / School and Childsmile Practice components will both roll out across the rest of Scotland over the next two years. It is envisaged that while both of these components will move to universal coverage, they will retain targeted elements comprising of additional intensive activity and support utilising community dental health support workers.
There is a comprehensive evaluation in place which is following an action research model whereby the programme is learning and evolving as it develops. Furthermore, the evaluation has a number of research components including: economic evaluation, behaviour change, participation, communication skills and training, impact on health services, and health outcomes including oral health and general health measures. The complex decisions are also being evaluated through an ethics research component -with this being the base-line paper
Ethical analyses
The next four sections will look at the different ethical aspects of the Childsmile programme as it has developed and continues to do so. The first will examine the potential tensions between the programme's twin aims of improving oral health and reducing health inequalities. The second will look at the issue of targeting the different strands of Childsmile, and the rationale for making particular elements universal or targeted. The third section will examine the issue of political values and evidence base in relation to the programme's development; and the fourth section will explore the closely linked areas of the cost-effectiveness of Childsmile and whether prevention should be prioritised over treatment. Finally, the fifth section will consider how Childsmile 'scores' in terms of utility and justice. Given the interconnected nature of the ethical concerns here, there will be some overlap between sections.
Reducing inequalities and improving health
Several intertwined ethical elements are involved in a consideration of socially determined health inequalities. Perhaps the most obvious, particularly in the Scottish context, is the potential contradiction involved in implementing the two main expressed aims of NHS Scotland to improve Scotland's health and reduce inequalities 14 .The first of these aims is traditional and typical of health services all over the world, but the second indicates a more recent social justice agenda (the NHS in England and Wales also has these two objectives, but health in Scotland is a devolved matter under the control of the Scottish Parliament).
Although these two aims of the NHS in Scotland are laudable independently, they can be problematic when attempting to implement one of them compromises the other; for example, the surest way to reduce health inequalities might well be to stop trying to improve the health of the most affluent. This would obviously run counter to the first objective of improving health. In effect, the incompatible aspect of the two NHS objectives is that the first is universal, and the second specific, suggesting that improving the health of a specific group is more important than improving the health of another. The potential tension between these aims indicates the delicacy with which interventions must be designed if they are to complement rather than contradict each other.
Given that the political theory of John Rawls underpins the social justice agenda to a large extent, it will be useful to apply his principles to healthcare inequalities. Rawls argued that any unequal distribution of resources is only justified if it is to the benefit of the worst-off. Thus, if we have a choice between five people being allocated 1 year of life and five 10 years as the result of a healthcare distribution decision, and five getting 2 years and five 9 years, the more just allocation is the second, as the worse-14 Scottish Government (2207) op. cit.
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off are better off under this distribution. In fact, Rawls would prefer the second distribution even if the 9 years were replaced with 8; the inequality would be smaller even though the total number of years would also be lessened.
Of more practical importance than the potential contradiction between the two NHS objectives is the possibility that a universal objective of improving health might itself increase health inequalities, with educational campaigns, for example, benefiting those from more affluent backgrounds more than those from deprived areas and thus increasing the gap between these groups 15 . Once again, the two key questions are whether the intervention improves health and whether it reduces health inequalities.
Dental health education in general works to improve health at the individual chair side one-to-one level 16 . But it has also been found to widen inequalities -with the rich accessing, and acting on the advice more than poorer contemporaries. This was noted in a dental health education project in Scotland which was more successful among higher SES groups -and dental health inequalities widened 17 . Other interventions may also have the outcome of having no effect on inequalitiesbenefitting all SES groups equally, or some may reduce inequalities if the poor benefit more. However, as will be seen in the next section Childsmile may manage to avoid this potential pitfall for two reasons.
The stated objectives of the Childsmile programme are similar to those of the NHS mentioned above: to improve the oral health of the nation's children and reduce dental inequalities. In terms of the Rawlsian analysis mentioned above, it seems unlikely that any particular group will be worse off in terms of oral health because of the creation of the Childsmile programme: had the scheme not been initiated, things would have continued as before, and there is no reason to think that any strand of the programme will damage anyone's oral health (although only the results of the evaluation will confirm or deny this). However, Childsmile does not exist in a vacuum, it has, of course, opportunity costs, and money spent on it could have been spent elsewhere; in other words, it is possible that Childsmile has diverted funding and resources from areas (both in general health or other dental health areas) where they could have been used more efficiently. This in turn means that those who were already badly off could now be even worse off, not because of any direct effect of
Childsmile, but because they might have received more funding or resources had
Childsmile never been created. Although this is a possibility, it would be very difficult to establish if this were the case, and if so, to what extent. An attempt will nonetheless be made to evaluate whether dental services have increased their efforts on the Childsmile target age-group at the expense of other age-groups in the population, in addition to similar considerations as part of the comprehensive economic evaluation.
Universal and targeted
Closely related to the twin aims of improving health and reducing inequality is the issue of whether universal or targeted approaches are best suited to achieving these . While there is a smaller proportion with high levels of dental caries, potential interventions which target the whole population will shift not only those at the high end but the rest of the population towards lower decay levels.
However, a layer of complexity that is not always explicitly acknowledged, arises when 'the problem' is socioeconomic inequalities in the distribution of disease, of the population has 67% of the problem, which is a much more equitable outcome than 100%. The same number of teeth have been repaired, but the inequality has decreased, rather than increasing has it did under the universal intervention.
Childsmile is about preventing caries rather than fixing it, but the same principles apply: utility is not necessarily the most important value, and the distribution of benefit can be more important than the amount of benefit.
These are difficult ethical, economic resource allocation, and societal issues -one which policy has so far failed to fully address -leading to inconsistencies in the adoption of 'universal' and 'targeted' policies on a range of health issues exemplified by the debate around the provision of health visiting services and the resulting report . Both reviews note the limited quality of evidence in the field but nonetheless suggest that there is some evidence that dental health inequalities are Of the three Childsmile "arms", one is universal and two are more targeted. The
Childsmile Core -Toothbrushing Programme is a universal initiative, currently in place across Scotland. Childsmile Practice is targeted in socioeconomically deprived areas (initially in the west of Scotland). While this will be rolled out across Scotland and become more "universal" it will retain a targeted approach to ensuring additional resources are in place in more socioeconomically deprived communities and disadvantaged families. Childsmile Nursery / School is a series of further targeted initiatives whereby nursery schools in deprived (high need) areas initially in the east of Scotland are involved, and the intention is to roll this out to nurseries in deprived communities across Scotland.
We can see from this description that Childsmile adopts neither a wholly targeted, nor a wholly universal approach. The possible problems of a universal public health education initiative have already been discussed, but it is important to remember that
Childsmile Practice and Childsmile Nursery / School are not universal educational 13 schemes, but targeted community interventions with a health promotion component.
The problem of greater uptake among more affluent groups, and the attendant increase in inequality, simply cannot occur in these arms of the programme, because the approach is not universal but targeted. Furthermore, even if the educational aspect of Childsmile were to be unsuccessful, the treatment provision component of the programme, such as the fluoride varnish, could still have a beneficial effect on the target groups. However, access to services and the need for parents to "opt in" still represents a challenge that could affect the ability to reduce inequalities. and will also be used to establish whether the approach of the intervention meets its objectives.
Political values and evidence base
Prevention and treatment
Closely related to the issue of effectiveness is how to achieve the right balance between prevention of disease and treatment of disease. But it is now accepted that preventing illness can be much more effective than treating it:
Many societies have historically been more likely to favor identified persons and to allocate resources for critical care, even if evidence exists that preventive care is more effective and efficient…good evidence exists to show that public health expenditures targeted at poorer communities for preventive 24 . This represents an evolution from care which is hospital-centred, doctor-dependent, reactive, and passive-patient, to care which is team-based, continuous, integrated, preventive, and where the patient is a partner in their care. Childsmile clearly falls into the category of anticipatory (preventive) care, and in this sense is a very important step towards eradicating the notion that dentistry is all about "drilling and filling" teeth. Despite the modernisation of undergraduate dental curricula, 28 many dentists remain too focused on intervention rather than prevention. It has even been proposed (informally) that the best way to change this mindset, save money, and improve oral health across Scotland would be to remove one dental chair from each practice and devote the extra space to oral health promotion activities. Such 'extreme' measures are unlikely, but if Childsmile succeeds it will be at least a step in the right direction. Of course, even if Childsmile succeeds on its own terms, the socioeconomic inequalities that necessitated the programme's creation will still persist.
Justice and utility
Finally, underlying all of these issues are the contrasting notions of justice and utility. Alternatively, one might think that, while justice is important, the primary concern must be the most useful distribution of health and of healthcare within a system that has access to only finite resources. This brings us to the issue of why we attempt to reduce inequalities at all. Woodward and Kawachi identify four reasons:
1. Inequalities are unfair.
2. Inequalities affect everyone (through spillover effects such as crime and increased strain on the health system).
3. Inequalities are avoidable.
4. Interventions to reduce heath inequalities are cost-effective.
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These reasons will have different priority according to one's own values. For the person whose paramount concern is justice, the first and third reasons are the most important: it is the unfairness, and the fact that it is rectifiable, that necessitate us to reduce inequalities. For the utilitarian, the second and fourth reasons are the important ones. How do these contrasting values relate to Childsmile?
It is certainly the case that oral health inequalities are unfair, but it is sometimes difficult to articulate exactly why they are unfair. However, there is little dispute when it comes to the health of children, which is not determined by free choices that they make. It is not so immediately obvious that dental inequalities affect everyone, but there are nonetheless spillover effects here too. To take just one example, many people in rural (affluent) parts of Scotland find it very difficult to access an NHS dentist perhaps as a result of the socioeconomically determined issues of inequality in access to dental services. If the oral health of the next generation is improved through programmes like Childsmile, people will not have to visit the dentist as 29 Woodward & Kawachi, op cit.
frequently, and ease of access should improve accordingly. To put it differently, current inequalities in access to dental care may be alleviated through schemes such as Childsmile that tackle dental inequalities. Although the social determinants of health in deprived areas can make it challenging to reduce dental inequalities, the
Childsmile approach has demonstrated a determination and a will to take on this challenge as an ethical duty.
Finally, although it is difficult to measure the cost-effectiveness of Childsmile in the short-term, it is highly probably that the improvement in oral health will result in longterm cost-saving if the children involved continue to maintain their oral health (which will in turn have wider health benefits). If this does turn out to be the case, it will illustrate how a programme motivated largely by the wish to reduce socially determined health inequalities can also accommodate the objectives of the health utilitarian, with everyone in Scotland potentially benefiting from the increased costeffectiveness brought about by Childsmile.
To end this section, it seems appropriate to deal head-on with those who oppose the targeted pursuit of reducing inequalities. As already mentioned, Batchelor and McLachlan fundamentally neglect the moral obligation to have a society that treats people fairly and ironically goes against the notion of a truly fair free society.
Conclusion
Childsmile is a response to both health outcome inequalities and health service access inequalities. It aims to address health outcome inequalities through primarily reorientating oral health services, but also via community activities and nursery / school setting health promotion initiatives. It comprises both universal and targeted elements. There is a central irony to the situation that Childsmile addresses, however: although Childsmile targets those who are socioeconomically disadvantaged, it cannot itself address the actual socioeconomic inequalities that it uses for targeting. Although Childsmile reaches out to communities and combines health service with health promotion components, it cannot address the wider socioeconomic inequalities of income, education, and opportunity that cause the oral health inequalities in the first place. These can only be addressed by more fundamental public social and economic policy changes that address the structural causes of inequality. To put it differently, while Childsmile is probably a successful example of anticipatory care and preventive medicine, it can anticipate but not prevent the social determinants of health themselves. Oral health is determined by factors far wider than health services and access to health services. Factors including: income, education, access to healthy food and to fluoride, personal skills, to empowerment to make healthy choices free from the burden and stress of low socioeconomic circumstance.
It is obviously beyond the traditional model of healthcare itself to address income and education distribution, yet doing so is key to reducing health inequalities:
"Since good health is the result of factors which are beyond the control of the NHS, the goal of improving people's health will be served by spending outside and not only within the NHS, while the balance of NHS resources needs to be shifted further towards prevention rather than treatment, Spending a larger proportion of national income on the treatment of ill-health does not necessarily improve a nation's health".
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Childsmile can be regarded as a Rawlsian attempt to address the unjust distribution of social determinants of oral health. As Beauchamp and Childress put it in their discussion of Norman Daniels' application of Rawls to healthcare: "this theory recognizes a positive societal obligation to eliminate or reduce barriers that prevent fair equality of opportunity, an obligation that extends to programs to correct or compensate for various disadvantages. It views disease and disability as undeserved restrictions on persons' opportunities to realize basic goals." 33 Although Childsmile is still a relatively new project, it seems probable that the programme has set on a course to meets both its objectives of improving health and reducing inequalities 32 Commission on Social Justice.1994. Social Justice: Strategies for National Renewal.
Vintage, London, pp.291-292. 33 Beauchamp and Childress, op cit., p.234.
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without any contradiction. Only time will tell whether Childsmile succeeds in achieving a successful balance between the contrasting themes highlighted here; this analysis of the ethics of Childsmile ensures that the evaluation will be able to assess the evidence objectively.
To conclude, the following three quotes seem to capture in turn: the moral truth concerning, the required remedy to, and the challenge in tackling socially determined health inequalities:
'Massive poverty and obscene inequality are such terrible scourges of our times…that they have to rank alongside slavery and apartheid as social evils'
-Nelson Mandela
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'The primary determinants of disease are mainly economic and social, and therefore its remedies must also be economic and social' . -Geoffrey Rose
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'Economic injustice will stop the moment we want it to stop and no sooner, and if we genuinely want it to stop the method adopted hardly matters.' -George Orwell 36 
